Abstract: Surface-electromyography (sEMG) is a kind of weak physiological signals. During the sEMG signals measurement, the motion noise caused by body movement can easily affect measurement accuracy. In order to prevent the noise, we designed a method to adaptive noise cancellation combined with wavelet transform for sEMG signal filter. Through the decomposition and reconstitution of the Surface-electromyography signal using wavelet transform, we extracted motion interference signal, as the reference input signal of adaptive noise canceller, to offset motion noise of the original sEMG signal. Without the loss of useful sEMG information, this method can suppress motion noise interference and improve the SNR of the measurement system. It laid a solid foundation for EMG feature extraction and pattern recognition.
Introduction
Electromyographic(EMG) signal, which is the superposition on motor unit action potential (MUAP) from many muscle fibers in time and space, can reflect the neuromuscular activity to a certain extent. EMG amplitude is commonly 100～2000μV, frequency range 20 to 500Hz, main energy concentrated around 20～150Hz [1] . Since the EMG signal is faint, it always is interfered with motion noise in measurement [2] . EMG signal is collected by surface electrodes fixed on skin. Because of electrode contacted with skin by electrolyte solution, such as electrode jelly or sweat, it can form a metal-electrolyte solution interface. Therefore, the electrode potentials are generated for chemical reaction on the interface. During the electromyographic acquisition, it always has strenuous exercise. This leads to electrode potential change with the contact area of wireless sensor and skin. It also can change with the polarization of the input bias current of amplifying circuit. The change's specific form is sEMG happened low frequency drift. This drift is called motion noise [3] . It mainly concentrates below 20Hz. When we collect sEMG has huge body movement, this problem is more grievous [4] . Now, we usually uses the digital filter eliminated motion noise, which is using high-pass digital filter eliminated frequency under 20Hz. Using this method we will eliminate noise and sEMG signal on the same frequency band. That makes signal information incomplete [5] . Using Wavelet Transform (WT) eliminated motion noise also faces the same question. However, under the condition of no signal features of prior knowledge, the adaptive filter has better performance. It's difficult to get reference signal of motion noise. It can influent motion noise elimination [6] . So, we combined wavelet transform with adaptive filter. We use this method as the sEMG preprocessing to remove the motion noise. Firstly, we use the multi-resolvability feature of wavelet transform to decompose sEMG signal and reconstruct motion noise. Then motion noise will be regard as the reference signal of adaptive filter. Under the condition of not loss the useful part of sEMG signal, we suppressed motion noise influence.
.Algorithm theory

wavelet transform
Wavelet transform is a multi-resolution time-frequency analysis method. Because of its excellent time-frequency characteristics, it has been widely used in analysing and denoising the nonstationary time-varying signal.
If function ψ t ϵ satisfy ψ t 0, it is defined wavelet function. After stretching and translation, we got
Where, a is scale factor, and b is translation factor. To continuous signal , wavelet transform and its inverse transform are:
To the discrete signal , choosing , ( 1, 0, ∈ ).Then, discrete wavelet transform satisfy following equation:
Where, and respectively is the coefficient of orthogonal digital filter and . Wavelet multi-resolution analysis is based on Matllat algorithm. Matllat algorithm uses a set of orthogonal digital filter to process the signal. Wavelet transform decompose the original signal into approximation signal and detail signal. The wavelet reconstruction is the inverse operation of wavelet decomposition.
Adaptive filtering
Adaptive filter can adjust the best weight and output characteristic by itself. As a classical adaptive filter, adaptive noise canceller is based on adaptive filtering algorithm. It is using the difference between original signal and reference signal to eliminate noise and extract pure EMG signal. LMS algorithm is used to adjust adaptive noise canceller weight. The function is following.
2 (6) (7) In the function, is the weight, is desired signal, is the input signal, is the error signal, is the step factor. Figure 1 is principle chart of adaptive noise canceller. It has original signal input terminal and reference signal input terminal. Reference signal correlated with noise signal and uncorrelated with EMG signal. LMS adaptive algorithm is using error signal ( ) to control weight ( ). In the condition of minimum mean square error, when the filter output approximately equal noise signal , error signal is approximately equal ideal signal . 
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Conclusion
Under the condition of not loss the useful part of sEMG signal, wavelet adaptive filter suppressed motion noise, got pure sEMG signal and improved the SNR of the signal. It laid a solid foundation for feature extraction and pattern recognition.
